







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Medicine]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature medicine

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 08 April 2012



                    NLRP3 has a protective role in age-related macular degeneration through the induction of IL-18 by drusen components

                    	Sarah L Doyle1Â na1, 
	Matthew Campbell2Â na1, 
	Ema Ozaki2, 
	Robert G Salomon3, 
	Andres Mori1, 
	Paul F Kenna2,4, 
	Gwyneth Jane Farrar2, 
	Anna-Sophia Kiang2, 
	Marian M Humphries2, 
	Ed C Lavelle1, 
	Luke A J O'Neill1, 
	Joe G Hollyfield5 & 
	â€¦
	Peter Humphries2Â 

Show authors

                    

                    
                        
    Nature Medicine

                        volumeÂ 18,Â pages 791â€“798 (2012)Cite this article
                    

                    
        
            	
                        8163 Accesses

                    
	
                        309 Citations

                    
	
                            14 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Inflammasome
	Interleukins
	Macular degeneration


    


                
    
    

    
    

                
            


        
            Abstract
Age-related macular degeneration (AMD) is the leading cause of central vision loss worldwide. Drusen accumulation is the major pathological hallmark common to both dry and wet AMD. Although activation of the immune system has been implicated in disease progression, the pathways involved are unclear. Here we show that drusen isolated from donor AMD eyes activates the NACHT, LRR and PYD domains-containing protein 3 (NLRP3) inflammasome, causing secretion of interleukin-1Î² (IL-1Î²) and IL-18. Drusen component C1Q also activates the NLRP3 inflammasome. Moreover, the oxidative-stressâ€“related protein-modification carboxyethylpyrrole (CEP), a biomarker of AMD, primes the inflammasome. We found cleaved caspase-1 and NLRP3 in activated macrophages in the retinas of mice immunized with CEP-adducted mouse serum albumin, modeling a dry-AMDâ€“like pathology. We show that laser-induced choroidal neovascularization (CNV), a mouse model of wet AMD, is exacerbated in Nlrp3âˆ’/âˆ’ but not Il1r1âˆ’/âˆ’ mice, directly implicating IL-18 in the regulation of CNV development. These findings indicate a protective role for NLRP3 and IL-18 in the progression of AMD.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Drusen activates the NLRP3 inflammasome.[image: ]


Figure 2: CEP (CEP-HSA), a component of drusen, can prime the NLRP3 inflammasome.[image: ]


Figure 3: Complement factor C1Q, a component of drusen, activates the NLRP3 inflammasome.[image: ]


Figure 4: Cleaved caspase-1 p10 colocalizes with activated macrophages in CEP-MSAâ€“immunized mice.[image: ]


Figure 5: NLRP3 is protective against laser-induced CNV lesion formation in an IL-1Î²â€“independent manner.[image: ]


Figure 6: NLRP3 confers its protection against CNV lesion formation through its role in IL-18 production, which in turn regulates VEGF concentrations.[image: ]
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